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(54) METHOD FOR INSPECTING ELECTRONIC PART MOUNTED CIRCUIT BOARD AND ITS 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
inspecting an electronic part mounted circuit board 
capable of accurately measuring a position correction of 
a circuit board, with the use of two marks for correction 
on a diagonal of the circuit board in spite of an 
inspection by a line sensor camera, 
SOLUTION: The first and second marks for correction 
1 2a and 1 2b are provided at the two corners opposedly 
diagonally both ends in a lengthwise direction of an 
electronic part mounted circuit board. First, the second 
mark for correction 1 2b at an ending side position is 
taken by a line sensor camera 8 moving in constant 
speed after moving in high speed, and its position 
coordinates is calculated. Second, the first mark for 
correction 12a is taken by the line sensor running in 
constant speed to a camera scanning direction R after 
running to a starting side position and its position 
coordinates is calculated. A position correction of the 
circuit board 1 is calculated comparing the two position 
coordinates calculated and a standard position coordinates. 
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W)^^ti:i!>^hmfmm.m<Dm2(DmiEm-r-i' 12 b* 

Vir^^f-;*; ^78*. X'^mM^mi'±rc(D 



(a) 



12a 



12b 



r 



(b) /R 




(2) 

1 

fc©*>fc, «3g«®ffi»#«ic J: !J H&IEm 2 cDMlEffi^ 

IBM 1 <^«iEffl^-:}' *5 J; tJ«WSlEiKX;te©W^^m 

-^■V^Ttfi!B[iiSSS«Oiii^<0j4gMEl:^^fflL. IB'lt 

x-^srttitiu-ciii^fhaijMa^fToT, ^©thJii^a 
Lx^m'?-^s'a(Dmm^mo§,^^i^^'t?>m^ 
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2 

#jg^j; I? 3iv^iS3t^ic$ijifli-r5»*s2 * fcttsia^ 

[»^«6] y'f y-feV1^;^;^y 

fc 2 (o V ^-fK^ ^-ii<Dm^m ■^-i'imnh Mem 

i|i;^|B]lc»^-t-2) y ^ ^'i^;?; ^ y S:[iISSS«©ft § 
«5l3ll!KS«?©^t^^»{::ffilE«jEffl-^-^' trig 1 2iit;« 

(D^mjE^^-^r-mi-fhtifcmm^m^mKLx. m 
K» « ^ ^ «ft $ :jjmmm<omm izwj^Ltc kbk 

tulEEH««^t«(c^'5v^TH^IBy^' y <o 

#ft*W1-5;&^ y$ij»^^i. 

WiB y -< ^-t ^f-:* ^ y J; >3 SUfe $ 1 StJ^M 2 

p^p ©i^^4^^fii^^a-t-5^^^ffi^ta^® . 



3 

[0 0 0 1 1 
[0002] 

fc«^-S?fp«7F0^) 1 ;as;^Sx-y/l' (ias^*-f) © 

K 1 7 Li^-^}?*-^5' 2 LT^-/V^aC 
3 i^El^^iv. c:©/Jf-/viaD 3 ici^-^-rS'^Y y TgC 

[000 3] Z(Db^, 7'1'>-fe■y■!^*;><7 8«, 5:^ 

-iJ' 1 2 a , 12c tr^^U(-tt^U. WISlgB 1 3 tt. 
CD^tEffl-v— ^ 1 2 a , 1 2 c(Dli#T — ^©=S-<rCOy 

ixfcxMl'fiti^^e), ro©itiEffi-^-:J' 12a, 12 
cWx, yffimJ-«^#liIK£«10^^^^|||»t 
i^Stai-So oSf), $iJ^gK13(4. »*7^-^<bL 
•C^^6iS:^$i^TV^5M^i:iEffl-e-:^' l 2 a . 12c© 

mmm.mm^ t , 9 -r ^^i?-* ^ys t fcM 

^7=-i?^;i^fc*ftfcM1tEfflv-j!' 12a, 1 2 c ©f+ 

mwMAmm. t nm^ h mss^s 1 ©« $ :*-f6] x *5 j; 

§51 3F*3©iii^f2lt^m9 lC|E'IS$*TV><o 

(0004] 1 3 ©H^^aa^^ 1 0 ii, 

fE1i¥S9 icE1g$tV7tili^-7?-:5'© 5 *>©jfiS$ixfc 
-*ffli^©iii^x-^r*»£tiLT, :^SM^©m-1^gBfB 



(3) #M2 0 0 0-3 6 6 9& 

4 

« ^swt t Jt«5 L T . m^mm 1 © As©fij^*^T 

[0 0 0 5] 

«4fe©ftlU»!tcfii:eitE©fc«)©x-i5' Sr#5 C t id^T 
10 t5i:v^5flL^;^5fc§^5^ ±a!©lE!S§*Sl ©^fi:»MiE 

roWMJEffi-^— iS' 12a, 12c ©'agiB'^(::*<5v> 

T, ffiBMESrft^fc*, Ii]!§X^l©S^^iEL<Ml 
m^Ttt®^7='-^?©E?t''=e 

Li^fcroWttEffl-^-^ 12a, 12c ©I*), — ^© 

m\cmnx\^^?>^tim^xh<o. VTvf(omm 
20 [ 0 0 0 6 ] 4fc, m^mm 1 ©^^^s^^av^^^ffi-t? 
p3©^ae-ftu©ffijETt)jiffl±»i!giH»j5^v^^^ fi¥© 

M X (i, igSM - 7° u 3 - ^(O U^^Ux\t. 

10 cm' ©^^;^'<-;^ti^5 0^a©«^a5fids|l^ 

$tiT*5!9, :l^^^cfflv^e,^^5y-K#t«^■^fl5p°B©y 

-Kt>^(40. 6 SmmS^T'fe?), iS*©*^4^t| 
««trfT 5 fc*©fiLg«iE:^-T?*>o T 

30 <, ^^^iWJl©lt«[6]±©§?*'fe7fe$^^J^e;6^ofc. L;5^ 
L, Ja5fe©«^il^, #ic^^^^©/JsS^t:©jijgtc# 
oTllISI*«^>/J^M^l2§i^, *S®«;dSi$</£oT*J 

1^ C 1 0 c m' 4 0 0 «©«^a5p°p 

y-Ft's'^fco. 3mm{c*-e/hffift;$ 
^xfct>®dS||g$ixXV^5„ Cl©lElK*tS©||g:|^:^Sr 

^4-f-5/c*(c(4, [Hiss*:K±©^T©fie-eii*©ii; 

[0 0 0 7] *^P^{4, ±!E'li&*©iSHfCffii^J'£$i^fc 
40 %©T?, ^-ciWi-tStci^tt, liljiS»K©?tAill± 

J*, y^y-ti^-^-^ ^yXW^l^tzMWf-'^niiLmM. 

1 5ffi^-Sp"p^g!iISSS^©«ia:*-&JhTJ«-t©^fi*» 

[0 0 0 8] 

50 oT>*^%il|Jn?^|«i)-f5Z:o©:ft|E|5{c|il*JJ;tJ«02© 



5 

^^:tj\^ic'^m^xmM^ws$^f£ii^ bmmm i ©me 
[000 9] z(Dm^uffnmmm^mmom^i7mx 

tt. |i]S§£«(D«$;^[B|t*3(t5i^«{l|-efeoTj^^it 

[0 0 10] *fc, uncoil 2 
IBgL. C©|iii^gS^*^i;^(Rlic^^i-§7-ry-fe:>'i^ 

»«©*t:^l^4«(c^lJ^U«»2©#«iEffl-^-^ t t-C 

[0 0 1 1 1 r©^iE:^&{^J;*T.rf, -^-^WtTm^ 
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[0 0 12] «fc, ^^©Ba^BJfl. MlEffl-^-<?;65 
* y 7 5r SiESXfe©:^ $ $ *-C [HlKS« S:* 

[H]]E§K«©1^4^?ifelc^JV^T. ffiiaiilEffl-r-^^llIj^ 
X«©*t-:^^igt^ 1 ST^^ 2 ©#MiEffl^-^ i LT 
S!^U H8E7^'v-feVf-;&^7tJ;>)BufBMlSt;«IR 
2 ©#1iEffl^-^;i5|g;}tP,ti.fc*$;^fR]©'ffl«^«^ 

Lfcsi^;a^ , ^ 1 ^xim 2 (D^^iEm^—^ ^^^n 

?^:ftji|©:ftll:^Str*fe. ^it*a»i:7i5[i]iiSS«© 
^''tl>Jffi^:atK{tgt ^^I^OT^-iJ' t it«^ L-ClH!gSS«©'fi 
STixM^^aL, C©fi«-f^^l:^ffiV^T7-1'y■fei/ 
►)^tlfe§tbfcIiIKS«©Bi^©&lt4rME 
Lfcm^ [iIl^S«©H^*^!!!;SUT*^$tv/c#«^-g|5 

[0 0 13] z.(o^^:}3m\'i:ti\is i StJ^H 2 ©# 

IlIS§Xfe©^B-fti»;d5^tii§tT.. f^«{cM:ft|| 

©-fit ^«*x?i©«t:^« <b jtiS5-t-5 1 mmm^<Dm 
ft^^fls-r-si^s^Eitt^^T ozk i^x% 5„ 

[0014] ±iS«-^**-feic*3V^T. y4 yir yf-;* 
^7©«^IIJ^> Ji^i-5it*©m^3i^}c^t. 

^ZtlzX<0. 7'<:/-feVf-*p«7tcJ;5*^»#;i5a, 

[0 0 15] *fc. 7 7 tr^lSfcttlSE 
2 ©v^•f :^©1tEffi-^— jgft 

[0 0 16] ^fc, 7'l'V-feVf-*;^7*lll*fc(4|l 
2 ©v^-f tt/5^-:^©ffiEfflT-i? lis^tt h^fz^m:-^ 

^lljSi*:. [lg§X«±©:^ffi^lt^j*S-e#»$*5C 
7'f >-ir>'f-;&7f7?r#i!)§*'5S6il^s«^> 
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[0 0 17] *fc. *lPOM4ISPJ(±. SiE«-r-^;a5 

IB 7 y-fe y 1?-;* / 7 J; D $ tifcmslSS^fficD 
ii^^'^^S^tJiBfi:«■ri^»l?«E L/c;glS®^5rfStg-r 

[00 18] ±is«^i'j;titf, ^^M^k-nm^m 

Xy4y±y-f-:fyyi7<D^Wi^m^i-^o 

* ^ 7 J: ?) ^Ife $ ixfc^ 1 StJ«0 2 ©#ltEffi -7- 

1-5 . iii^*X2W4e(c1ijE Lfc^Slii^;d5^fig$;h. 
[0 0 19] ±^m^^ii-f?>fiyiyMm^m-is y^ 

[0 0 2 0] 



(5) #l§ 2 0 0 0 - 3 6 6 9 8 

8 

5 *^4ffl©SaEffi-^-:J' 12c *#J?IJ}C^Jt5 ^ i /fe 

^^*2:;^[R]R©^ffitiJ©ttJEffl-^-^ 1 2 b ©^9^^^ 

5 J: 5 {cMWifK 1 3 (c J; 19 ^mmm^ti^. 

mm^lSli. f— ^"^-i?'2©|llte^:^ttl1-5:x>'3 

10 «9, y'f >-fe^'f-*;'«7 8©^lliSEil. ■oSi9 7-Y>ir 
v-f-;* ^78 LfcM^T'-iJ^ ©lHlKS;K 1 -h© x 

[00 2 1] ot'tc, i©ilJi©ji^ffi©^4:fe-feicov> 
m2^0mLf£t^bmmi-?io 02 (a) . (b) 

a t(Dimmm^7^-r^mmxs>?>o 5fe-f, 02 (a) 

\c 2 ,fi^,^-e*1-3f *©ifeffif4eic#«i t-cvNS 7 -f > 

-fe>'f-:*^7 8tt. il^©S««l)f^^^T5©(C3fe3io 
fiJftlgBl 3dS^-i?IEIillHli^l 7*^tf— 
20 ^2Sri^ji[iite-t-5J:5SiJWt-5Ci(::j;i9. *^-e* 
-r««***-[R]R©5^««®«jEffl^-^ 1 2 b©^HU 

5o Lfc^^oT. C©i:^fl. 7-^Viri^i?-*y7 8;55 
30 [0 0 2 2] o^'ic, fiJffllgBl 3(1. ^-iS'PftlElSS 1 

f-;^^7 8^a2 (a) (Dmu^wt^hm^mmx^m 

&mm^^hhb-k\c^ 7-fv-fe- v-!J-;&^7 8{::^LiS 

Wjmmk=^y=^~'S^i 4*^6)A;fJ•t-5'»•§•^:^cs<5v^ 

-C. ihmtLWfi^hoy-^y^y'^-^^vBnJ^m^mi 
S^S:LT. y4>±l^-^:^;<y8MWlEm^~^12h 

*S5»#tt-Ci!l«I«J 1 3 l^©jif«KfBlg^S 9 fClBig 
[0 0 2 3] igSV»T. 9-<i^-feVf-;&^7 8i5|g2 

(b) (c2,^^i^T*-f-««a*^:&rp]R©^«^se*-e 
^WiLxw±-r^t. ^mmsiii. y^>±>-^i]^ 

i'blc. MiEffl-^-^ 1 2 a ilriii@Ufc©*){ca 
■mn 1 3 tt, 7-r l^^ly^^:^ y 8 ic>EtL««j#*=ff 

50 t>fs:\>^xr>umiri><ox. mmm.^-^\^\-m^y'~ 
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m-^^m^^f£ti^hmiE^^-^ 1 2 b immLfcmiE 

[0 0 2 4] ^LX. v^y±yt:^yiy8t^lthmLm 

^(^MMAi^mm^imimmomiE^^--^ 1 2 

^iUffi^tt (x. yMailt) i^y^-'$^17 7t)^ib(Dm 

^■^m\cLfcxmmm^0mLxniiiv. ^nnmhtz 

[00 2 5] -tfit-h. 1 3 (4. ^wf--^ 1 1 

^'f-fi^h>kit>tcmWlE^-^-i' 12a. 1 2 b ©t+ 
m&m&9Mt^tt1^ UT. •^rco^^^P,lllK«fe 1 
$ X 33 J; tJ5«:^fR] y wftBWjEfiis J; t)«« t ffijES 

*»(±|-t-?)„ ^©<Dt.(-. $W§1513f4. 

MdEifcs-^-t ME i.^itnimmtmmni-fxmm& 

[0 0 2 6] ^om-i. i^^(Dm^^mtmmic^ urn 
gpi srtwm^^ta^si ofi. mife§Bti#S9{::iBit 

[00 2 7] ^ (Dm^n&mmm^mR 1 ©it«:^'*t? 

fl. [ilSSX^l (cBi3(c^t;ft:J;5''£^Sffli LT©M 

S« 1 icii^i^tt ti.T V ^ 5 Ji© Ho ©MlEffl -7 
— i?12a. 1 2 b©^^ffiV^T[HlSSSSl©^^*fS: 

^!!b^z.ti^x^^<Dx\ &:^m(Dm^m^i±m^<i 
mu^^mmzmiELxjEmt!:m^^^M:in?> ztt^x 

t3„ L;5^%, IftlS^ifcMJWffiEffl-r-iJ' 1 2 b©a^ 

[0 0 2 8] mc. ^mm<Dm2(Dmmmmim?)m^ 
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iti-6m^mmi^<>^^xmm-t^o i^. 5fe©iiiiji^^© 

«^t*ai-5S^{c»|Rl-©^?-§-Sr#UT. ^:©|»W 

[0 0 2 9] iii4icj3v>T> m2(DmMmw,m^w^ 

ic«^$ixTV^2)^^ a^$l5 2 Oi:lj;5 5■Y>^>'1^:* 
5o ftWtl52 0tt. El5lc^1-J;5tc«^§ttTjo^j, 

[00 3 0] H 6 iii8S»« 1 (Di^wmmcK^fm 

^<^St#i-5fcfeic. mssssii^^ibs^sy-rv 

(Dmmm^\t. sist;«^2©#ffijEffl^-^ 12 a . 

20 12b t^WtnhflXiS 13 . C ©^ 1 2 ©^MiEffl 

■7-^ 12 a. 1 2 b)55-^Sti.5J; 5f::Bl©-r-^f5 
«cAStJ«^2©-7-i5'MllSB*^S1-5t*l;:. Brie 
#-t-J;5t-. llISSSSi*WISMi©^-:?M*^A*i 
^: Stif5^2©-?-i:'ia«BSrNi: LTxtt;^l6]{Cn 

^&f£<-rh:^ V y h;55&2,^^ />;fe< t % 1 o©«^ 
as p"p 3 o ©fH«(- 4 fc ;eis V ^ J: 5 t $ iii EM $ 
ttSo ^*§ixfcEH«Jg5tt, EPi^J|EI3li^i^2 Sic 
30 IBltStLSo 

[0 0 3 1] ^^T?. »l©-r-^|g:«ASU«02©-^. 

[0 0 3 2] * ^ 7$IJ1»^S 2 7 tt. EH^^IE'li^a 
2 5 (c|Blg $ titc EPiM«©tt « <5: . i icfS'ti $ tifc 

-i-irtS-iv^T^-^PtbHI^l 7*a^fiib. y-f v-fe 
vf-* ^y8SrEl8. 09 fcs^-t'j: 5 /jj^WJc J; 9 ^Ib 

40 $ij^-r5„ ^©y-f i/iri/f-;^;7!7 8©#«SiJ«}cfJf-ti: 

-c»g5 2 0 fc J; sH'^Aaasj^^ia 8 . m 9 icS'Jv^ 

TeiTt-Ui?ai-5o IIIBI(c*5V^T. y-iy^i^i-:^;^ 

mLx^nLtcmmr-fj:^n^-h(oxh^o ^> iii8:ji 

TJ^BI 9 \z^i-s 1 , s 2 tt. ^aiiif^©^lii*^i^1- 

[ 0 0 3 3 ] :^4M*^©^nW^ffiT'(4. y-f^-fe^f";* 

^y8it.mmmmi(omi(DmiEm-r~^i 2a«©ffi 
50 Tm6izmi-^mmi^<3>^mni-?>o 



11 

-fe>'f■;*/7 8!ctii;^$i^5^i^c:J;l^) (si) , 

^yS (ifulE^ 1 Ov-i?M«A©:«#a a 

2) o W^ISli^a 2 8 tt, 7 8;5^?3 

[0 0 3 5] ;&;^7SM^S2 7tr«3:i^=i-^l 4;a^ 
it (S3) . :h;iymm^&2H±y4y±l^-ty^;fy 

1 7 tttJ;f3i-5 (8 4) „ lii^lBli^S2 8f4 

Kiiili^l (Bl®-^-j5'M«A) ©latiSr^Tt. E 

[00 36] ^-iS^PHiIUgg 1 7 OfWtC J; !5 , iiitS 
H-c^mvtc y^yty^:fy}ty8 im^B b irSiJ* L 
fc{4fi{t-^dS3t :/3-^'i4;&^P);&7<7 2 7 

Afj^illtttiat (3 5) . *p<9$!W^S2 7tt^ 

ic, y-f yirVf-;*;<7 8JclS^g8i&<DfB^Srtti;'3i-5 
(8 6) . 7^VfeVf-:*^9 8tt||2Wv-^tS:^B 
co^^a b e> HSjig e [CiU^f 5 4 P 
-^W'Wi-tho '«#»i'J; 9 7-r>-feyf-:*p<7 8icj; 

2 8 A;^ $ tl/Tlg 2 O-'i' - if ^iHcB (OiS^T* t?® 
^IB1g$tT.5 (S 7) 0 

[0 0 3 7] :^;^yUm^^2 7\Z.::siV=i-^\ At^h 
y^ ^78 ;65i|^*fg&« e \zmm 

;*SA;':$tb^ci:#(rtt (S8) , 7S!l^^g2 7 «: 

(-> ^mw±M^i'^—^mmm^n\z.^ti-r^ (s 

9) . *fc. PilliBfig¥®2 8«:Kiiiffi««N (^2 0-^ 

[003 8] ±IB;^x ^yT" S 1 ~ S 4 WSO^^JllC J; 
13. 7-f'V-fei^f-;^7/7 8«||lcO-7-c?|gi|£ASr»# 
■t©«^iii^»®^IElt^g2 8iC|E1g$tV. ±fE 
;^xy7"8 5~&9(©||fft¥=fTLrBl<0-7-iJ'«4 
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A(r}m^vm.iimn^iii. ±is;^xs'7"s 5~ 
S 9 ©{pW^mcJ; 13 , 9-l'i^-fei^f-;??7«9 8f4^2© 
•^-i^'ffiiiB^^^L. ^©ft^iii^f4®^|E«¥®2 
StcfSliSii, y^S 1 0~S 1 2W^!!!a 

t ¥ff L-cM 2 o-^-iJ'^igtB tDM^^a^a^Uff ^ 
4>'C«^tij^^2 2fcgii3jz.*^x. mi(o^-^mi. 

AcOH^Srlftl^aiabTlll ©WJEffi-r-j:^ 1 2 a 
tti Stt ( S 3 1) , « 1 12a (DftS^ 

10 mmm^fl^ (S3 2) „ CCD^l®«Effi-v-^ 1 
2 a cOfe«M*ttl|!il-^-i^ *'iL^M«:^tti^^2 2 \Z- 
SSiHtSSixS (S3 3) o ^2W^~i>'ffi*|KB©iii||^iC 

S;^rs'7°S3 4~S3 6 0^!!!ai[imcj;«3. ||2<D|t 
[0 0 3 9] C©IB'eiStl'fc^lSU«02©MjEffi-^- 

^ 1 2 a . 12b (DULmMm^m-^xm^mm i ©s2p 

1 St^^ 2 ©#ffi]Effl-7-i^ 12a. 12b (D^m&W: 
20 ©4'W^S?r[a8SSSl©4'i^MSt bT5S^1-5„ HISS 

sp-7_^ tfi4i.jS:9IIEtg^^ 2 1 {::|Bli§^xT*J 9 . mi^ 

^-^tt:,c,^tf#ai¥S2 2{c:j;'3T^ffl§iifc[i]i8gK 

m 1 ©tfj;t^^s i ^ mm-^-^ ^'b&mm^^m 2 1 
[0040] m 1 0 m^m^ 1 i)^mfm.mf)^b&Wi 

iCOMiEffl-?-^ 12a i«2©if]Effl-7-i5' 1 2 b t 

^■f-»!|iteB©4''L^;S« o t <0M© xtt^^iRjSTJf y 

ipJOMAxt Ay t^S-fiS-ftLMt LT^ffl^tl. [iiSS 
»«lC0^lc0MlEffl-7-^ 12a t^2©ffi3EfflT- 

1 2 b -t^^o/ic^f^nt, mm^m<DMMmtmf£ 

i-^mr-\Bi^mmi<^m%^etLxmtii^h (ss 

7) . CC0^4«-ftV»Ax. Ay, A fl (i, MjESt L 
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